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TAME A-3 

rreRuAilY 1909 

AMlyte  Units 

Total Mctslg 

A l a i n u n  
Antimony 
Arsenic 
Biriun 
Brrylliun 
Cadniun 
Calciun 
Cas i un 
Chromiun 
C&lt 
coppar 
Iron 
Lead 
L i t h i a  
Magnesia 
Manganese 
nrrcury 
WlvWanUa 
Nickel 
Potissi a 
S e l m i a  
S i lver  
sodi M 
S tront iun 
Thalliun 
Tin 
Vanadiun 
Zinc  

21789 - -  - 

ND 
13.0' 

1- 
No 
No 

72551 
ND 
43.38 
ND 
22.0' 

20308 
39.502 
ND 

4110' 

ID 
ND 
29.9. 
No 
UD 

ND 
175. 

ND 
ND 
50.2' 
92.688 

372.20 

6.8' 



Anriyte Uni ti  

Other 

pn 
Nitrate 

Total Radionwtides 

Gross Alpha 
Gross Beta 
Urmiun233, 234 
Urnim 235 
Uraniun 238 
Strontiun 89, 90 
Plutonim 239, 240 
krricim 241 
Cesiun 137 
trftiun 

ND - -  - 

9.m am 

60 
50 

1.669 
0.176 
1 .E5 
1.390 
0.096 
0.029 
1.578 
0.408 

ND - Not Detected 

0 - Toierance Interval Lower Limit for Tuo-Sided 
c - Maxiuun Detected Value 

Parameter 



'f 
? 



I 
I 
1 

I 
I 
I 

n 

f 

I 
8 
1 
1 
I 

? 



1 

i 
1 
I 
I 

I 
I 

G o *  I 

t 

s o  t q 
c'c u 

O Y  
*- e L 
c 

- - 7  7 
N-8 M N 

7 
0 O h  * 
$2 2 -  

7 
M 

7 
M 

12 
-8 

- 
c 

e 
M 

r 
n 
L . 
P 

c 

i 
/ 
m 
m 
4 



-J 
N I 

1 
I 
1 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 

c *d 

-3 
ln 

6 

O h  2 
0 c 
N 

oooln  
M - O N  
N U 9 

r 

Y 
C 
0 d 

n 

- 3 w  w 
%O85: 

0 
ln 
U 

..-I . 
c 
n 

a 
L / 

W 

r 

i . 
m 
m 

=I 3 

q t 



I 
I 
I 
I 
I 
I 
1 
I 
I 

7 m 

N 7  3 -  
U U  mi7 

m 
3 m 

3 7  o m  

7 N 

0 

m 

s 

N W 

7 0 0 N  
m - m ~  

t 
3 3  P u -  0 

7 2 -  

( D ( D W W ( D C C h h h h h h h h  W W h h  W W W W W W h  W h h h h h h h  

m a - ~ m o m h m u w h ~ m m  m ~ m u  m w h ~ l n w -  I I  I I N ~ - N * O V I W  
? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ? ? ? ?  z : : :  ? ? ? ? ? ? ? ?  
m m U U U I - - - N N N m m m  W W N U  m m r r l W W W N  I N - m  W - - - N N m  

5 
r 
> 
a 

0 U 



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 

I 



1 
I 
I 
I 
I 
I 
I 

x 
C 
W - 
n 
n 

Y 
C .  
0 -  
- 0  Y O  

r e  

4 c  > -  

o m  u m  - 



Number of Range of 
Results Background Maximum 
Above Number of r on cent ration^ Concentration' 

M y t e  Background' Results (me/l) (W/O 

Bicarbonate 45 257 140-71 9 530 

81 9 Chloride 1 72 257 11-607 

Cyanide 0 62 ND4.038 ND 
Nitrate 164 255 0.1 8-2.98 15.5 

Sulfate 114 257 16-950 1157 
321 9 Total Dissolved Solids 193 257 

- -  

170-1 761 
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TABLE A-7 

INORGANICS ABOVE BACKGROUND IN GROUND WATER' 

ND Not detected at contract required detection limit 

Concentration data obtained from the 1987, 1988, and 1989 fidd investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1 . 

Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 
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TABLE A-8 

DISSOLVED METALS ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration3 Concentration4 

W Y t e  Background* Results (mg/l) (mcl/i) 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Cesium 
Chromium 

iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 

Copper 

119 253 
18 248 
9 247 

21 5 253 
1 249 

161 253 
0 248 

54 253 
93 253 

131 253 
15 247 
7 60 

164 253 
103 253 

1 245 
41 253 
51 253 
92 245 
39 246 
7 253 

117 253 
266 253 

0 240 
9 253 

65 253 

ND-0.327 

ND-0.0186 
ND-ND 

ND-ND 
ND-ND 

64.6-1 38 
ND-ND 

ND-0.0122 

ND-0.94 

ND-0.172 
ND45.3 

0.01 824.686 
ND-0.008 
ND-0.112 
ND-0.0432 

ND-0.091 

ND-ND 

ND-ND 

ND-21.89 

ND-ND 
25.6-599 
ND-0.451 
ND-O.01 

ND-0.564 
ND-ND 

4.75 
0.12 

- 0.007 
0.93 
0.006 

408 
ND 

0.1223 
0.84 
4.35 
0.04 
0.22 

4.37 
0.013 
0.192 
1.7 

44.5 
0.39 
0.13 

7.7 
0.01 
0.10 
2.70 

136 

405 

ND Not detected at contract required detection limit. 

Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1 . 

Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 
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TABLE A-9 

DISSOLVED RADIONUCUDES ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
RWutts Background Maximum 
Above Number of Concentration3 Concentration' 

N Y t e  Background2 Results (W/O (mg/l) 

Gross Alpha 
Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89.90 

Plutonium 239, 240 

Americium 241 

Cesium 137 

42 

46 

62 

62 

73 

3 

3 

6 

0 

1 79 

180 

151 

148 

151 

1 53 

153 

153 

3 

7-27 

2-1 8.53 

1.1 -12.94 

0-0.232 

0.6-7.7 

0.1-0.878 

0-0.01 2 

0-0.01 9 

0.2-0.776 

250 
-372- 

34 

1.7 

28 

5.0 
0.52 

0.83 

0.3 

Concentration data obtained from the 1987, 1988, and 1989 fidd investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1 . 

Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 
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TABLE A-1 1 

SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS’ 

bis (2- 
N-Nitroso- di-n-Butyl EWhexyl) 

Number Aaf!slL Ga/ka) Ga/kal 
Borehde phenyiamine Phthalate Phthalate 

903 Pad Rocky flats Alluvium: 
BH2287 
BH2387 
BH2987 
BH3087 

903 Pad Colluvium: 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 

903 Pad Sandstone: 
BH2987 

903 Pad Claystone: 
BH2287 
8H2387 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 
BH3087 

Mound Rocky flats Alluvium: 
BH3187 
BH3287 
BH3387 
BH3487 
BH3587 
BH3687 
BH3787 
BH3887 

Mound Sandstone: 
BH3387 
BH3487 

Mound Claystone: 
BH3187 
BH3287 
BH3587 
BH3687 
BH3787 

355 97J 820 
2300 
8408 

3400 31 00 
- -  

36J 

51 J 

89J 

69OJ 33006 
635 19006 
150J 4200J 

340 
61 J 3400 

6408 
56J 
16OJ 

5oJ 
92 J 
a3J 
170J 
73J 

35 J 

40J 

38J 
41 J 

26008 
8308 
800 
22OJ 

2100 
18008 

490 
310J 
530 
450 
680 
480 

8700 B 
4600 

450 
220 J 

430 
9J 

320J 
360 
550 

Concentration data obtained from the 1987 field investigations concentrations reflect maximum 
values for the stated borehole. 
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TABLE A-1 1 (continued) 

SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN S O U  

bis (2- 
N-Nitroso- di-n-Butyl Ethylhexyl) 

Number Jm!kQL -klf!sL U&aL 
Borehole phenylamine Phthalate Phthalate 

East Trenches Rockv Flats Alluvium: 
BH3987 
BH4087 
BH4187 
BH4287 
BH4387 
BH4487 
BH4587 
BH4687 
BH4787 
BH4887 
BH4987 
BH5087 
BH5 1 87 
BH5287 
BH5387 
BH5487 
BH5587 
BH5687 

East Trenches Sandstone: 
BH3987 
BH4287 
BH4487 
BH4587 
BH5187 
BH5687 

East Trenches Claystone: 
BH3987 
BH4087 
BH4187 
BH4387 
BH4587 
BH4687 
BH4787 
BH4887 
BH4987 
BH5087 
BH5287 
BH5387 
BH5487 
BH5587 
BH5787 

335 

4058 

1 MJB 

485 

52J 
3MB 
38JB 

250JB 

42JB 

37JB 

28OJB 

14OJ 

170J 
495 

260JB 
42JB 
68JB 
49JB 
1MJB 
1MJB 
44JB 
9OJB 
94JB 
50JB 

39J 
38JB 

86JB 
47JB 

34JB 

59JB 
42JB 

55JB 
84JB 
58JB 
34JB 
8OJB 

360 
2605 
380 
5 0 0 .  
630 
3808 
880 
25oJ 
1OOOB 
6MB 
ll00B 
6108 
6208 
6508 
13008 
12008 
12008 
11008 

WOJ 
520 
9208 
22OJ 
7208 
lo008 

250 J 
200J 
19OJ 
7308 
19OJ 
350 
1 l00B 
5608 
5808 
69OB 
6808 
6708 
65OB 
lOOOB 
1OOOB 



TABLE A-12 

TOTAL METALS ABOVE BACKGROUND IN SOILS’ 

Number of Range of 
Results Background Maximum 
Above Number of Concentration   on cent ration' 

-Yte Background’ Results (mg/kg) (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sher 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

2 
1 

35 
6 
0 

58 
31 
0 
3 
1 
1 
7 
2 
0 
2 

14 
1 
0 
4 
3 
1 
0 
2 
0 
0 
0 

10 
2 

204 
204 
204 
204 
204 
204 
204 
24 

204 
204 
204 
204 
204 
20 

204 
204 
204 
15 

204 
204 
204 
21 1 
21 1 
21 1 
21 1 
12 

21 1 
21 1 

10300-2531 2 
ND-16.2 
3.6-1 5.86 

155.8-368 
2.2-1 7.75 
ND-3.2 

599043079 

10.7-37.9 

19.6-30.62 
1 23004 1 295 

13.4-34.5 
7.044.4 

2520-6151 
305-659 
0.27-0.58 
1 1.2-38.65 
14.3-56.95 
ND-3336 
ND-ND 

ND-274 

15.9-29.7 

12.740.9 
ND-3680 
69.2-226 
ND-ND 
268-338 
22.2-58.2 

52.69-1 06.7 

70600 
_. 2 4  

37 
1899 

1.7 
6.2 

25400 
ND 
58 
33.1 
25 

42700 
45.6 
12.71 

5260 
3540 

114 
ND 
36.1 

41 70 
1.5 

ND 
1400 
184 
ND 
ND 
108 
58 

ND Notdetected ’ Concentration data obtained from the 1987, 1988, and 1989 field investigations. 
Compared to background value for appropriate lithologies, listed in Table A 4 .  
Range of maximum values for different geologic materials. 
Reported when maximum concentration is above background. 
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TABLE A-1 3 

TOTAL RADIONUCLIDES ABOVE BACKGROUND IN SOILS' 

Number of Range of 
Results Background Maximum 
Above Number of Concentratl~n~ Concentration' 

Background' Results @ci/sm) @Ci/gm) 

Gross Alpha 
Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89,M 

Plutonium 239,240 

Americium 241 

Cesium 137 

Tritium @Cl/ml) 
Radium 226 

Radium 228 

12 

5 
7 

0 
13 

10 
112 

118 
42 

11 

0 

0 

227 

227 

225 

0 
227 

227 
227 

227 

227 

227 

9 

9 

37-52.302 

29-36.886 

0.8-1.985 

0.087-0.258 
1 .O-1.675 

0.4-0.786 
0.01 -0.020 

NR-O.018 

0.0-0.1 13 

0.299-0.410 

0.9-1.3 
1.1-2.5 

_. - 

480 

37 
3.4 

3.9 
1.1 

94 

22 

3.1 

0.69 

NR Notreported 

Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A-3. 

Range of maximum values for different geologic materials. 

Reported when maximum concentration is above background. 
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TABLE A-15 

TOTAL METALS ABOVE BACKGROUND SEDIMENTS' 

Number of 
Resuits Background Maximum 
Above Numberof Concentration   on cent ration' 

M y t e  Background2 Results (mg/kg) (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
lrOn 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
zinc 

1 
3 
0 
4 

20 
6 
6 
0 
0 
1 
5 
2 
3 

11 
4 
4 
1 
6 
1 
8 
1 
9 
5 
1 
1 
9 
2 

10 

25 
25 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
25 
25 
20 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

24789 
ND 

182 
ND 
ND 

7255 1 
ND 

ND 
22.0 

28308 
39.502 

ND 
41 10 
372.20 
ND 
ND 
29.9 

ND 
ND 

ND 
1 75 
ND 
ND 
50.2 
92.688 

13.0 

43.38 

6.8 

24800 
. 24.5 

4.6 
300 
15.5 
2.3 

132000 
ND 
26.8 
12 
40.4 

28900 
66.4 
27.8 

5970 
1390 

0.72 
10.3 
34 

5180 
21.3 
48.9 

670 
179 

1080 

735 

8.5 

58.4 

ND Not detected 
Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations. 
Compared to background values listed in Table A-3. 

Reported when maximum concentration is above background. 
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TABLE A-16 

TOTAL RADIONUCLIDES ABOVE BACKGROUND IN SEDIMENTS' 

Number of 
Results Background Maximum 
Above Number of Concentration3 Concentration' 

m e  Background2 Results W/gm) @Cl/gm) 

Gross Alpha 
Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89.90 

Plutonium 239,240 

Americium 241 

Cesium 137 

Tritium (pCi/ml) 
Radium 226 

Radium 228 

3 

0 
1 

1 

1 

0 

8 

0 
1 

0 

1 

0 

12 

12 

12 

12 

12 

12 

12 

3 
11 

12 

4 

4 

60 
50 

1.669 

0.176 

1.735 

1.390 

0.096 

0.029 

1.578 

0.408 

1 .o 
2.1 

77 

46 

2.1 

0.2 

2.7 

0.5 

0.85 

0.02 

0.3 
0.18 

1.3 

1.4 

Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations. 

Compared to background values listed in Table A-3. 

Reported when maximum concentration is above background. 
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APPENDIX 8-2 

SURFACE WATER SAMPLING RESULTS 

DISSOLVED METALS 

SURFACE WATER INERIM REMEDW ACTION PIAN 
ROCKY FLATS PLANT, GOUXN, COLORAW 
q ( L g \ m - w \ ~ n ~ \ a p p . n d . p g r  
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APPENDIX 8-3 

SURFACE WATER SAMPLING RESULTS 

TOTAL METALS 

SURFACE WATER \MERIM REMEDlAL ACTION PUN 
ROCKY FLATS P W ,  GOLDEN, COLORADO 
eg&g\rw-irsp\wslnut\wpend.pga 

MARCH 1991 
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APPENDIX B-5 

SURFACE WATER SAMPLING RESULTS 

DISSOLVED RADIOCHEMISTRY 
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APPENDIX B-6 

SURFACE WATER SAMPLING RESULTS 

TOTAL RADIOCHEMISTRY 

SURFACE WATER INTERIM REMEDIAL ACTION PIAN 
ROCKY FLATS PLANT, GOLDEN, COLORAW 
sg&g\-irap\~n~\sppend.pgr 

MARCH 1991 
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APPENDIX D 

MILESTONE SCHEDULE 
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SOUTH IT CREEt B 

TABLE D-i 

MILESTONE SCHEDULE 

SURFACE WATER IM/IRAP/EA 
SOUTH WALNUT CREEK BASIN 

OPERABLE UNIT NO. 2 

I INTERIM MEASURE/INTERIM REMEDIAL ACTION PLAN/ 
ENVIRONMENTAL ASSESSMENT (IM/IRAP/EA) AND DECISION DOCUMENT 

Submit Draft Proposed IM/IRA Decision Document 

Submit Proposed IM/IRA Decision Document to EPA/CDH 

Public Review of Proposed IM/IRA Decision Document 

Submit Draft Responsiveness Summary and Final 

June 19, 1990 

September 18,1990 

September26,1990 

IM/IRA Decision Document January 11, 1991 

April 12. 1991 

April 15, 1991 

Field Treatability Test System Installation Complete 

Begin Field Treatability Testing 

Complete IM/IRA Construction September 30,1991 

Begin Field Treatability Testing (Entire System) 

Submit Draft Treatability Test Report 

Submit Final Treatability Test Program Report 

October 30, 1991 

April 1, 1992 

June 2, 1992 

SURFACE WATER INEAlM REMEDIAL ACTION PIAN 
ROCKY FIATS PLANT, GOLDEN, COLORADO 
~g8g\rwira\walnut\mar\tbld-l .mar 

MARCH 1991 
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TABLE E-3.2 

ACTION-SPECIFIC ARARS FOR CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO. 2 
SOUTH WALNUT CREEK INTERIM REMEDIAL ACTION* 

Best Demonstrated Available 
Technology (BDAT) 
Basis for Standard 

Potential 
Waste Code 

Treatment 
Standard (ma/U** Constituent 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

-- 
-- 

DO04 

DO05 

PO15 (as product 

dust) 

DO06 
_- 

-- 

5.0 (in extract) 

1 00 

_ _  

-- 
Vitrification 

-_ 
Metals Recovery' 

Cadmium 

Calcium 

Cesium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnewm 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Sodium 

Strontium 

Vanadium 
puz38,239,240 

Amz4' 

H3 

1 .o 
_ _  

Chemical Precipitation 
__ 
-_ 

Reduction and Stabilization 
-- 
-- 
I 

Stabilization 
_- 

-- 
DO09 

U151 
-- 

FOO6-FOO9 

F011 -F012 
-_ 

DO1 0 

__  

_ _  
0.20 

0.025 
-- 

0.32 

-- 
Acid Leaching and Chemical 

Precipitation 
-- 

Chemical Precipitation, Settling, 

Filtration, and Stabilization 
-- 

Stabilization 
-- 



Constituent 

SPe0 

Uraniumtdd 

Carbon Tetrachloride 

1,2 Dichloroethene 

1,l Dichloroethane 

1 , 1 Dichloroethene 

Tetrachloroethene 

Acetone 

Methylene Chloride 

Trichloroethene 

Vinyl Chloride 

Multi-Source Leachate2 

TABLE E-3.2 (continued) 

ACTION-SPECIFIC ARARS FOR CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO. 2 
SOUTH WALNUT CREEK INTERIM REMEDIAL ACTION* 

Potential 
Waste Code 

u211 

FOO1 

U079 

U076 

U078 

u210 
FOO 1 

u002 
F003 

UO80 
FOO 1 
F002 

U228 
FOOl 
F002 

uo43 

F039 

Best Demonstrated Available 
Treatment Technology (BDAT) 

Standard (mall)** Basis for Standard 

e -- 

5.6 Incineration or Fuel Substitution 

0.96 Incineration 

33 Incineration or Fuel Substitution 

7.2 Incineration or Fuel Substitution 

33 Incineration or Fuel Substitution 

5.6 
0.05 

160 
0.59 

33 
0.96 
0.96 

5.6 
0.91 
0.91 

Incineration or Fuel Substitution 
Incineration 

Incineration or Fuel Substitution 
Incineration 

Incineration or Fuel Substitution 
Incineration 
Incineration 

Incineration or Fuel Substitution 
Incineration 
Incineration 

33 Incineration or Fuel Substitution 

* Land Disposal Restrictions at 40 CFR Part 268 

** Treatment standards are presented for non-wastewaters 

Standard is expressed as a specific technology 1 

U.S. EPA added listed hazardous waste code F039 to 40 CFR 261.31 June 1, 1990 (55 22520) and 
defined it as "leachate resulting from the treatment, storage, or disposal of wastes classified by more than 
one waste code under [40 CFR Part 2611 Subpart D, or from a mixture of wastes classified under Subparts C 
and D of this part." If this waste code is deemed applicable to a waste, the waste must meet the treatment 
standards (see 40 CFR Part 268 Tables CCW and CCWE) prior to land disposal. 

2 
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CALCULATION SPREAD SHEET 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
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ANALYTE ARAR 
=I====I=IP======LII=D=rltiD===I=t=f==*========== 

VOLATILE ORGANICS 
(Concentration Units = ug/l) 

Vinyl Chloride 2 
Methylene Chloride (4,5) 5 u  
Acetone (4,5) 10 u 
Ill-Dichloroethene 7 
1,l -D i ch 1 oroethane (5) 5 u  
1,2-Dichloroethene (total)(5) 5 U 
Chloroform 1 u  
Carbon Tetrachloride 5 
Trichloroethene 5 
Tetrachloroethene t u  

- -___ -_ -_____-___-_ -____________ I____  

DISSOLVED METALS 
(concentration Units = mg/l) 

Berylliun (Be) 0.005 U 
Manganese (Mn) 0.050 
Strontiun (Sr) (6) 0.396 
Tin (Sn) 0.100 

TOTAL METALS 
(Concentration Units = mg/l) 

Aluninun (Ail)  2.000 u 
Antimony (Sb) (5)' 0.064 u 
Bariun (Be) 1.000 
Beryl 1 iun (Be) 
Cedmiun (Cd) 0.010 
Chrmiun (Cr) 0.050 
Cobalt (CO)  0.050 U 
Copper (Cu) - 0-200 
Iron (Fe) 1 .ooo 
Lead (Pb) 0.050 
Lithiun (Li) 2.500 
Uanganese (Mn) 1.000 
Mercury (Hg) 0.002 
MoLybdenun (Mol 0.100 
Nickel (Ni) 0.200 
Seleniun (Se) 0.010 
Strontiun (Sr) (6) 0.382 
Vanadiun (V) 0.100 
Zinc (Zn) 2.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.100 u 

TABLE F-1 
FLCU UEIGHTED M A X I M  CONCENTRATIONS 

C avg c mex 

5 lo 
3 5 
6 13 
21 133 
3 6 
10 56 
3a 82 
284 605 
98 260 
94 2 70 

C evg c max c avg c mx -----.-.---- -- - - - - - - - - -  - - - - - - - - - - -  
0.0026 0.0053 0.0025 0.0050 
0.1014 0.6430 0.0144 0.0461 
0.1936 0. aooo 0.5650 1.1700 
0.0797 1.0000 0.0500 0.1000 

C avg - - - - - - - - -_ -  . 
3.9927 
0.0309 
0.2283 
0.0051 
0.0030 
0.0151 
0.0295 
0.0271 
12.0000 
0.0160 
0.0533 
0.3603 
0.0002 
0.0561 
0.02% 
0.0026 
0.2317 
0.0499 
0.2363 

c msx 
. - - - - - - - - - - -  

25.4000 
0.0611 
2.0200 
0.0572 
0.0162 
0.2120 
0.1320 
0.2930 

204.0000 
0.2150 
0.1520 
3.6800 
0.0024 
0.1740 
0.2460 
0.0059 
0.8000 
0.5550 
1.1900 

c avg 
- . - - - * - I - - -  

6.6900 
0.0403 
0.2094 
0.0037 
0.0025 
0.0090 
0.0250 
0.0215 

0.0124 
0.4608 
0.0723 
0.0002 
0.0449 
0.0200 
0.0044 
0.6096 
0.0347 
0.8141 

5.7857 

c max 

22.8000 
0.1020 
0.4610 
0.0076 
0.0050 
0.0232 
0.0500 
0. O W  
17.0000 
0.0317 
2.5600 
0.1970 
0.0006 
0.0191 
0.0400 
0.0160 
1.3600 
0.0595 
2.6600 

- - - - - - - - - - -  

FLW UEIGHTED 
AVERAGE 

CONCENTRAT1ON 
s===========i: 

6 
7 
12 
9 

3 
4 
20 
52 
36 
45 

FLCU UEIGHTED 
M A X I M  

CONCENTRAT ION 
- - -----_-_ 

14 
40 
117 
142 
6 
10 
79 
219 
153 
279 

0.0026 0.0053 
0.0921 0.5790 
0.2334 0.8396 
0,0765 0.9036 

4.2817 
0.0319 
0.2263 
0.0050 
0.0029 
0.0144 
0.0290 
0.0265 
11.3342 
0.0138 
0.0970 
0.3296 
0.0002 
0.0549 
0.0284 
0.0028 
0.2722 
0.0483 
0.2982 

25.1214 
0.0655 
1 .a530 
0.0519 
0.0132 
0.1918 
0.1232 
0.2664 

183.9643 
0.1954 
0.4100 
3.3068 
0.0022 
0.1574 
0.2239 
0.0070 
0.8600 
0.5019 
1.3475 



TABLE F-1 (Cont) 
FLOU WEIGHTED UAXIClllll CONCENTRATIONS 

1 

TOTAL RADIONUCLIDES 
(Concentration Units = pCi/l) 
___-___-- - - -___-- -___________________ 
Gross Alpha 1 1  .oo 
Gross Beta 19.00 
Plutoniun 239, 240 0.05 
Americiun 241 0.05 
Total Uraniun 10.00 

( 1 )  
SW-61 SUO59 

(Flow = 37.5 GPU) (Flow = 4.5 GPU) 

c avg c max C avg c max - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  
3.800 20.600 1 1  .ooo 16.000 
10.000 43.700 5.100 8.240 
4.900 10.260 6.600 7.500 

C avg c m x  c avg c lnax _ _ _ _ _ - _ - _ _ -  - - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  
73.000 780.000 96.000 310.000 
56.000 570.000 96.000 340.000 
0.320 3.300 0.750 3.100 
0.083 0.440 0.300 1.300 
5.500 11.100 7.900 16.600 

4.571 
9.475 
5.082 

75 .464 
60.286 
0.366 
0.106 
5.757 

418.1 

20.107 
39.901 
9.964 

729.643 
545.357 
3.279 
0.532 
11.689 

3008.6 

Collection at SY-61 includes flows from surface water stations SUO56, SU060, SUO61 and SU101. 

C avg = Average Analyte Concentration. 
determining the arithmetic mean concentration at individual stations and then using this data to comprte the arith- 
metic mean for the stations in the group. If a &tun indicates mm-detected (i.e. 'U' designation), the value used 
in computation of the arithmetic mean is one-half the Contract Required Detection Limit (CRDL). 
station or group of stations has many mm-detect results in addition to one or more results below the detection limit 
for a containment, the calculated C avg may be greater than C mx. 

For a grorq of stations (e.g. South Walnut Creek) C avg is computed by first 

In cases where a 

C max = Maximn Analyte Concentration. 
station or group of stations. 
C max is set wl to_the.CRDL. 

C m x  is the maxinun detected concentration in the entire data set for the 
If the an8lyte is not detected (i.e. 'U1 designation) in any of the station sanples, 

Methylem chloride and acetone were detected in several laboratory blanks. 
laboratory contenin~tr wree detected in blanks are evaluated for computation of C avg and C max as follows: If the 
&tun is less than 10 times the concentration found in the corresponding blanks, the datun is evaluated as a non- 
detect, 5U and 1OU for methylene chloride and acetone, respectively. 
centration found in the corresponding blanks, the datun is evaluated at the concentration reported by the sample 
an8 1 ys i s. 

Surface water data in which these common 

If the datun is greater than 10 times the c m -  

ARAR value for this constituent is TBC. 

No ARAR or TBC value exists for this constituent. The value listed as ARAR for this constituent is backgrowd 
concentration which is considererd as an IU/IRA treatment goal. 
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Risk Calculation Uorkshmt W 8 h t  
Uritten: 09-Jan-91 Surf-. b t u  Trmatmont 

Fugitive Dust during construction 
Exposure of the Public Printed: 09-Jan-91 

Author: DCPalmer/KKerrigan 

Constants: 
kg/W 1.008-06 
gm/kg 1.00€+03 
gm/w 1.0%-03 
d / m l  1.00E-06 

Sac Per Min 60 

1 
8 
I Adult Body Ueight EUa 70 kg 

Child Body Uei@tt EUc 15 kg 
Adult Inhalation Rate 1 Ra 0.83 Cubic meters/hour 
Uorker Inhalation Rate 1 Rw 1.4 Cubic mters/hour 
Child Inhalation Rate IRC 0.625 Cubic mters/hour 

Operationing Release Parameters 

Exposure Time 
Exposure Frcqumcy 

Adult Exposure Duration 
Youth Exposure Duration 
Child Expoaurc Duration 
Averaging T i m  (Carc.) 

Adult AVg Time (non-carc.) 
Child Avg Time (non-carc.) 

ET 
Ef 
ED a 
EDY 
EDc 
ATc 

ATM 
ATnc 

8 Wwrs/day 
60 Days/year 
1 Years 
0 Years 
1 Years 

25350 Days 
365 Deys 
365 Days 

Public Dispersion Factor Chi over P 1.40E-06 scc/cubic rnter 
Airborn Dust MA mg/cubic meter 
Constr. Area 1 .a acres 

Job  Duration 1 .oo Years 
Dust Source 4.20E-04 kg/su 

I 
C h i  Id 
L i fet im 

C W  SF Source Air Conc Intake Risk Risk 
Adult- - -  I - - -  Carcinogenic : (g) Soil Slope Factor - - - - - -  

Arsenic 
Berylliun 
Eis-(t-ethylhaxyl)phthalate 
Cadniun 
Chromiun 
Nickel 
Total I 
Non-carcinogenic:(g) 

Bis-(t-ethylhcxyl )phthalate 
Bariun 

8 
Chromiun 
Mercury 
Manganese I Total 

(mg/kg) (mg/sc~) (m~/nJ) (mg/kg-dey) 
2.64E+03 5.00E+Ol (b) 1.11E+00 1.5%-06 3.47E-10 1.74E-08 6.08E-08 
1.00E+00 8.4OE+OO (b) 4.20E-04 5.m-10 1.32E-13 1.lOE-12 3.87E-12 
1.95€+00 1.4OE-02 (d) 8.1%-04 1.1%-09 2.54-13 3.59€-15 1.26E-14 
3.00E+00 6.10€+00 (b) 1.26E-03 1.76E-09 3.9%-13 2.416-12 8.42E-12 
5.331+00 4.10€+01 (b) 2.24E-03 3.13E-09 7.01E-13 2.8%-11 1.01E-10 
4.70€+03 8.40E-01 (b) 1.97E+OO 2.76E-06 6.18E-10 5.1%-10 1.82E-09 

1.W-08 6.27E-08 
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Soi 1 
Con: 

(ng/kg) 
1 .%E+00 
4.70E+01 
5.33F00 
1.00E-01 
1 .30E+O2 

---.-- Adult------- ---.-- Child------ 
Source Air Conc Intake Risk Intake Risk 

RfC/RfD (mg/scc) (mg/nJ) (mg/kg/day) (mo/ kg/day) 
2.OOE-02 (e) 8.19E-04 1.1%-09 1.80E-11 8.98E-10 6.28E-11 3.14E-09 

8.4OE-OS (0.c) 4.208-05 5.88E-11 9.21E-13 1.lOE-08 3.22f-12 3.84E-08 
1.14E-04 (a,b) 5.449-02 7.62E-08 1.1s-09 1.0SE-OS 4.18E-09 3.66E-05 

1.DOE-03 (a,b) 1.98E-02 2.m-08 4.33E-10 4.33E-07 1.W-09 1.52E-06 
&.OW-06 (8,~) 2.24E-03 3.13E-09 4.91E-11 1.23E-05 1.72E-10 4.29E-05 

2.32E -05 8.11E-05 

Radionuclides: Sei 1 ---.-- Adult------- 
- con: DCF(f) Source Air Conc Intake Dose 
(uCi/gm) (wWuCi) (uCi/sec) (uCi/nJ) (ai) (mrein) 

Uraniun 2.2W-05 1.30E+05 9.248-06 1.2%-11 5.17E-09 6.73E-04 
Amer i c i un 3.m-06 5.2OE+os 1.266-06 1.76E-12 7.W-10 3.67E-04 
Plutoniun 1.80~-05 3.308+05 7.566-06 1 . W - 1 1  4.23E-09 1.40E-03 
Total 4.3W- 05 2.449-03 

(a)Subchronic Inhalation RfC valuea utilirad. 
(b)lnhalation value from IRIS. 
(c)lnhalation valw from HEAST, 4th Quarter, FY 1990. 
(d)Oral value fran IRIS. 
(e)Subchronic RfO valw fran HEAST, 4th Quarter, FY 1990. RfC not available. 
(f)Internal Dose Conversion Factors fran D=/EH-0071. 
(g)Metals included in risk analysis incluck only those which have Slope factors or RfCs available. 

Dust Source = (1.2 tons/acre-mth Construction Area / (30 * 24 * 3600)) 2000 lb\ton * A536 kg/lb 
Source = Dust Source Soil Concentration 
Air concentration = source (X/Q) 
Intake = CAir concentration * IR ET EF ED) / CBU * AT) 
Risk (for cancer) = Intake Slope Factor 
Risk (non-cancer) = Intake / RfC or RfD 
Intake (radionuclides) = air concentration IR ET EF job duration 
Oose (radionuclides) = Intake * Dose Conversion Frctor (DCF) 

I 
I 
I 
1 
1 
8 



Risk Calculation Uorksheet South w d ~ t  Creek &.in 
Surfroo h t o r  T r o a w t  
Fugative Oust during construction 
Exposure of Construction Uorkers 

Constants: 
kg/mg 1 . OOE - 06 
gn/kg 1.00€+03 
gn/mg 1.00E-03 
a / m l  1.00E-06 

SK Per Min 60 

Adult Body Ueight 
Child Body Ueight 

Adult Inhalation Rate 
Uorker Inhalation Rate 
Child Inhalation Rate 

Operationing Release Parameters 

Exposure T i m  
Exposure Fraqwncy 

Adult Exposure Duretion 
Youth Exposure Duration 
Child Exposure Duration 
Averaging Time (carc.) 

Adult Avg Time (non-carc.) 
Child Avg Time (non-cart.) 

BUa 70 ka 
BUC 15 kg 
I Ra 0.83 Cubic metershour 
I Rw 1.4 Cubic meters/hour 
IRc 0.625 Cubic metcrs/hour 

ET 
EF 
ED a 
EDY 
EDc 
ATc 

ATn8 
ATnc 

8 
60 
1 

MA 
MA 

25550 
365 

MA 

Wours/day 
Oays/yeer 
Years 
Years 
Years 
Days 
Days 
Days 

Uorker Dispersion Factor Chi over 0 MA sedcubic meter 
Airborn Dust 5 mg/cubic meter 
Constr. Area MA acres 

Job Duration 1 .oo Years 
Dust Source MA kg/sec 

Carcinogenic:(g) 

Arsenic 
Beryl 1 iun 
Bi s- (2-cthylhexyl )phthalate 
Cachi un 
Chromiun 
Nickel 
Total 

Non-carcinogenic:(g) 

8 i s - ( 2 - et h y 1 hexy 1 ) ph t ha 1 a te 
Ear i un 
Chromiun 
Mercury 
Manganese 
Total 

Radi onuc 1 ides: 

Uraniun 
Atnericiun 
Plutoniun 
Tot31 

Soil Slope Factor 
ConC SF 

2.66€+03 5.00€+01 (b) 
1 .00E+00 8. bOE+OO (b) 
1 .ME+OO 1.40E-02 (d) 
3.00€+00 6.10E+00 (b) 
5.33€+00 4.10€+01 (b) 
4.70E+03 8.40E-01 (b) 

(mglkg) 
source 

(mg/SS) 
MA 
MA 
MA 
MA 
MA 
MA 

.- 

Sei 1 
COW DCF(f) Source 

(uCt/gn) (InVWuCi) (uCi/sec) 
2.2OE-05 1.30€+05 MA 
3.ooE-06 5.20E+05 MA 
1.8oE-05 3.3oE+05 MA 
4.3OE-05 
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Uritten: 09-Jan-91 
Author: DCPalmer/KK 
Printed: 09-Jan-91 

- - - - - -  Adult------- 
Air C o n ~  Intake Risk 
(mg/d) (mg/kg-dW 
1.32E-02 2.9%-06 1 .47E-O1 
5.OOE-06 1.12E-09 9.39E-09 
9.7%-06 2.18E-09 3.OSE-11 
1 SO€-05 3.35E-09 2.05E-08 
2.67E-05 5.96€-09 2.44E-07 
2.3%-02 5.26E-06 4.41E-06 

1 S2E-04 

-----. Adult------- 
Air  con^ Intake Risk 
(mg/m3) (mg/kg/day) 
9.7%-06 1 S3E-07 7.63E-06 
2.35E-04 3.68E-06 3 . S - 0 3  
2.67E-05 4.17E-07 1.01E-01 
5.00E-07 7.83E-09 9.32E-05 

1.0s-01 

- - - - - -  Adult------- 
Air C o n ~  Intake Dose 
(uCi/d) (Uti) (mrm) 
l.lOE-07 4.4OE-05 5.72E+OO 
1.50E-08 6.00E-06 3.12€+00 
9.OOE-08 3.60E-05 1.19E+O1 

2.07€+01 

(a)Sukhronic Inhalation RfC values utilized. 
(b)Inhalation velue frm IRIS. 
(c)Inhalation value from HEAST, 4th Puarter, FY 1990. 
(d)Oral value from IRIS. 
(e)Sukhronic RfD value from HEAST, 4th Quarter, FY 1990. RfC not available. 
(f)Internal Dose Conversion Factors from DOE/EH-0071. 
(g)Hetals included in risk analysis include only those which have Slope Factors or RfCs available. 

Air concentration = Soil concentration airborn dust * kg/mg 
Intake = CAir concentration * IR ET EF ED) / CBU AT) 
Risk (for cancer) = Intake Slope Factor 
Risk (non-cancer) = Intake / RfC or RfD 
Intake (radionuclides) = air concentration IR * ET * EF job duration 
Dose (radionuclides) = Intake Dose Conversion Factor (DCF) 



R i sk  Calculation Uorkshact 

Constants: 

Adult Body Might 
Child Body Ueight 

South W W t  Crook &.in 
Surfaoe W . t r  Tro.(mcrt 
Fugativc D u s t  during canutruction 
Exposure of Other Site Uorkers 

kg/mg 1.00E-06 
w k g  1.WE+03 
gA/ntg 1.00E-03 
nJ/d 1.OOE-06 

Sw Per Min 60 
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Uritten: 09-Jan-91 
Author: DCPaimer/KKerrigan 
Printed: 09-Jan-91 

Adult Inhalation Rate I Ra 0.83 Cubic mters/hour 
Worker Inhalation Rate I Rw 1 .4 Cubic meters/hour 
Child Inhalation Rate IRC 0.625 Cubic mters/hour 

Operationing Release Par#lcters 

Exposure Time 
Exposure Freqmey 

Adult Exposure Duration 
Youth Exposure Duration 
Chi Id Exposure Duration 
Averagiw Time (crrc.) 

Adult Avg Time (w-carc.) 
Child Avg Time (w-carc.) 

ET 
EF 

ED0 
EDY 
EDc 
ATc 

ATM 
ATnc 

8 
60 
1 
0 
1 

25550 
36s 
365 

Hours/&y 
Days/year 
Years 
Years 
Years 
OaYr 
Days 
Days 

Uorker Dispersion Factor Chi over 9 2.438-04 sw/cubic mtar 
Airborn Dust MA mg/cubic meter 
Constr. Are8 1 .o acres 
Duat Source 4.2OE-04 kg/sec 

Job Duration 1 .oo Years 

Carcinogmic:(g) Soil Slope Factor 

Arsenic 2.646+03 S.OOE+Ol (b) 
Beryl 1 iun i.oo~+oo a.coE+oo (b) 
Eis-(2-ethylhexyl)phthalate l.%E+00 1.40E-02 (d) 
Cadniun 3.00E+00 6.1 OE+M (b) 
Chromim 5.33E+00 4.10E+01 (b) 
Nickel 4.70E+03 8.40E-01 (b) 
Total 

Cone SF 
( W k g )  

source 
(W/SaC) 
l.llE+W 
4.2%-04 
8.1%-04 
1.26~-03 
2.24E-03 
1 .97E+OO 

Yon-carcinogenic:(g) Soi 1 

Bis-(2-ethylhexyl)phthaLate l.%E+OO 2.OOE-02 (e) 8.19E-04 
Eariun 4.7OE+01 1.00E-03 (a,b) 1.9s-02 
Chruniun 5.33E+00 4.OOE-06 (0,~) 2.24E-03 
Mercury 1.00E-01 8.4OE-05 (0,~) 4.20E-05 
Manganese 1.30E+02 1.14E-04 (a,b) 5.44E-02 
Total 

C W  source 
( W k g )  RfC/RfD(a) (W/SS) 

--.--- Adult------- 
Air C o n ~  Intake Risk 
( ~ / n 3 )  (Wkg-dry) 
2.6%-04 6.039-08 3.01E-06 
1.02E-07 2.2s-11 1.92E-IO 
1.m-07 4.451-11 6.231-13 
3.06E-07 6.85E-11 4.18E-10 
5.M-07 l.22E-10 4.99E-09 
4.80E-04 1.07E-07 9.01E-08 

3.11E-06 

- - * - - -  A&Lt------- 
Air C o n ~  Intake Risk 
(mg/d) (w/ka/&y) 
1.996-07 3.12E-09 1.56E-07 
4.m-06 7.52E-08 7.52E-05 
5.44E-07 8.529-09 2.13E-03 
1.02E-08 1.60E-10 1.90E-06 
1.32E-OS 2.07E-07 1.828-03 

4.02E-03 

- - - - - -  Adult- - - - - - - Radionwl ides: soi 1 
-- Garw OCF(f) Source Air  con^ Intake Dose 
(uCi/on) (ClwWuCi) (uCi/sec) (uCi/d) (uCi) (mrcm) 

Uraniun 2.2OE-05 1.3OE+OS 9.24E-06 2.25E-09 8.98E-07 1.17E-01 
Amri ciun 3.W-06 5.2OE95 1.26E-06 3.W-10 1.22E-07 6.37E-02 
P lutoni UII 1.m-05 3.3&+05 7.56E-06 1 . a - 0 9  7.3%-07 2.42E-01 
Total 4.3oE-05 4.23E-01 

(a)Subchronic Inhalation RfC values utilized. 
(b)Inhalation value from IRIS. 
(c)Inhalation valw fran HEAST, 4th Qwrter, FY 1990. 
(d)Oral value from IRIS. 
(e)Subchronic RfD value from H U S T ,  4th Quarter, FY 1990. RfC not available. 
(f )Dose Conversion Factors f r a  DOE/EH-0071. 
(g)Metals included in risk analysis inclde only those with Slope Factors or RfCs available. 

Dust Source = (1.2 tons/ure-aonth Construction Area / (30 24 3600)) 2000 lb\ton .4536 kg/lb 
Source = Dust source soil Concentration 
Air concentration = source (X/Q) 
Intake = CAir concentration * IR ET EF ED) / CBU * AT) 
Risk (for cancer) = Intake Slope Factor 
Risk (non-cancer) = Intrka / RfC or RfO 
Intake (radionuclides) = air concentration IR ET EF * job duration 
Dose (radionuclides) = Intake Dose Conversion Factor (DCF) 

t 



Risk Calculation Uorkshect 

Constants : 

South Walnut C r d t  &sin 
Swfaue W*tw Trmatimont 
Collection Tank Venting 
Exposure of the Public 

Adult Body Ueight 
Child Body Uoight 

Adult Inhalation Rat. 
Uorker Inhalation Rate 
Child Inhalation Rate 

Operationing Release Parameters 

Exposure Time 
Exposure Frequency 

Adult Exposure Duration 
Youth Exposure Duration 
Child Exposure Duration 
Averaging Time (care.) 

Adult Avg Time (non-carc.) 
Child Avg Time (non-carc.) 

Liter Per Gal 3.7853 
Sec Par Min MI ..... 

R 62.37 
M/V 3.28€+01 

kg/Alg 1.00E-06 
gWkg l.D0E+O3 
on/m 1.00E-03 
d / m l  1.00E-06 

BUa 70 
SUC 15 
IRa 0.83 
I Ru 1.4 
IRc 0.625 

ET 24 
EF 265 
ED8 30 
EDY 2s 
EQC 5 
ATc 25550 

ATM 10950 
ATnc 182s 

Public Dispersion Factor Chi over 0 1.40E-06 
Job  Duration MA 

Flow Rate 60 

Vapor Slope Factor 

(mg/l) 

Carcinogenic: 

Cwu: SF 

Carbon Tetrachloride 1.97E-OS 1.30E-01 (b) 
Acetone O.OOE+OO NA 
1,l-Dichlorethene 
l,2-Dichloroethene 
Tetrachloroethem 
Trich loroethene 
Methylene Chloride 
Vinyl Chloride 
1,l Dichloroethane 
Carbon Disulf ide 
Totals 

Won- carci nogeni c : 

Carbon Tetrachloride 
Acetone 
1,l-Dichlorethene 
1,2-Dichloroethene 
let rsch loroe them 
Tr ichloroethene 
Methylene Chloride 
Vinyl Chloride 
1,l Dichloroethane 
Carbon Disulfide 
Totals 
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Uritten: 07-Jan-91 

Printed: 08-Jan-91 
Author: DCPalmer/KKerrigan 

mnHg l/gmole K 

k9 
k9 
Cubic meters/hwr 
Cubic meters/hwr 
Cubic meters/hour 

Hours/&y 
Days/year 
Years 
rears 
Year8 
Days 
Days 
Days 

sec/cubic meter 
Years 
9pA 

Chi Id 
Lifetime ----.- Adult------- 

Source Air Conc Intake Risk Risk 
(mg/sec) (m/m3) (mg/kg/day) 

0.00€+00 O.OOE+OO 0.00€+00 O.OOE+OO O.OOE+OO 
7.46E-OS 1.04E-10 9.29E-12 1.21E-12 2.39E-12 

7.16E-os 
1.6%-06 
4.1%-06 
9.41E-06 
0.00E+00 
0.00E+00 
3. OZE -06 
0 * 00E+00 
1.10E-04 

1.20E+00 (b) 2.71E-04 
MA 6.42E-06 

1.8OE-03 (c,f) 1 .S&-OS 
1.7OE-02 (c,f) 3.56E-OS 
1 AOE-02 (b) 0.00E+00 
1 .WE+00 (e,  f) O.OOE+OO 

NA 1.14E-05 
MA 0.00E+00 

Vapor 
Conc RfC/RfD(a) Source 

( W l l  (mg /SU)  
1.97E-OS 7.OOE-04 (a,d) 7.U-05 
O . O O € ~  1.N-01 (a,d) O.OOE+OO 
?.le-05 9.ooE-03 (a,d) 2.71E-04 
1.69E-06 2.W-02 (a,d) 6.42E-06 
4.13E-06 1 .OOE-02 (a,d) 1 .5&-0S 
9.411-06 MA 3.S6E-OS 
O.OOE*ao 9.0%-01 (c,f) O.OOE+OO 
0. OOE+oo MA 0.00E+00 
3.OZE-06 1.00E-01 (e, f) 1.llE-05 
O.OOE+OO 3.OOE-03 (c,f) 0.00E+00 
1.10E-04 

3.m-10 
8.98E-12 
2.1%-11 
4.m-11 
0.00E+00 
O.OOE+OO 
1.60E-11 
0.00E+00 

3.37E- 1 1  
7.996-13 
1.94E-12 
4 .43E- 12 
O.OOE+OO 
0 * 00E+00 
1.42E-12 
0 .oo~+oo 

5.66E- 1 1 
0.00E+00 
4 .PO€- 15 
1 .OSE-13 
O.O0E+00 
0.00E+00 
0,00E+00 
O.OOE+OO 
5.80E- 1 1  

- - - - - -  A&l t. - - - - - 
Air C o n ~  Intake Risk 
(mg/m3) (mg/kg/day) 
1.04E-10 2.17E-11 3.10E-08 
0.00€+00 0.00E+00 O.OOE+OO 
3.79E-10 7.87E-11 8.74E-09 
8.98E-12 1.86E-12 9.32E-11 
2.19E-11 4.54E-12 4.54E-10 
4.99E-11 1.03E-11 NA 
0.00€+00 0.00€+00 O.OOE+OO 
0 . OOE+OO 0 .OOE+OO MA 
1.60E-11 3.32E-12 3.329-11 
0.00€+00 O.OOE+OO O.OOE+OO 

4.03E - 08 
(a)Chronic Oral RfD utilized where Chronic Inhalation RfC not available. 
(b)Inhalation value from IRIS. 
(c)Inhalation value froln HEAST, 4th Quarter, FY 1990. 
(d)Oral value from IRIS. 
(e)Oral value from HEAST, 4th Quarter, FY 1990. 
(f)Value not available on IRIS. 

Source = vapor concentration * flow rate liters per gallon/seconds per minute 
Air concentration = source * (X/O) 
Intake = {Air concentration IR ET * EF ED) / CBU AT) 
Risk (for cancer) = Intake Slope Factor 
Risk (non-cancer) = Intake / RfC or RfD 

8.03E- 1 1  
0.00E+00 
6.94E - 15 
1 .OPE13 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
8.28E- 1 1  

- - - - - -  Child------ 
Risk Intake 

(mg/kg/day) 
7.58E-11 1.08E-07 

2.7SE-10 3.06E-08 
O.OOE+OO 0.00E+00 

6.5x-12 3.26~-ia 
I .  59E- 1 1 1 . 5 9 ~  -09 
3.62E- 1 1 NA 
O.OOE+OO O.OOE+OO 

NA 

0.00€+00 O.OOE+OO 

0.00E+00 1.16E-11 1.16E-10 

1.41E-07 



I Risk Calculation Uorkshcat South Wah#' Buin 
k r t w  - tu  Tro8imont 
Colloction Tank Venting 
Exposure of RFP Workers 

Constants : 

1 
Adult Body Ueight BUa 
Child Body Ueight BUC 

Adult Inhalation Rate 1 aa 
Uorker Inhalation Rate I Rw 
Child Inhalation Rate 1 RC 

Operationing Release Parameters 

Exposure Tim ET 
Exposure Frequency EF 

Adult Exposure Ouration Eoa 
Youth Exposure Duration EDY 
Child Exposure Duration EOC 
Averaging Time (carc.) ATc 

Adult Avg Tim (m-carc.) ATM 
Child Avg Tim (non-carc.) A T K  

Yorker Dispersion Factor Chi over Q 
Job  Duration 

1 
I 
I 
1 Cerci w e n i  c : 

Carbon Tetrachloride 
Acetone 
1,l-Oichlorethem 
1,2-0 ichloroathem 
Tetrachloroethem 
Tri ch Loroethem 
Methylene Chloride 
Vinyl Chloride 
1.1 Oichloroetham 

I 

Won-carcinogeni c: 

3.7853 
60 

62.37 
3,28E+01 
1.00E-06 
1 . OOE+O3 
1.00E-03 
1.00E-06 

70 
15 

0.83 
1.4 

0.625 

24 
265 
30 
25 

c 
J 

25550 
1 0950 
1825 

2.6%- 05 
NA 

kg 
kg 
Cubic metcrsjhwr 
Cubic mters/hr 
Cubic mters/hour 

Hours/&y 
Days/year 
Years 
Years 
Years 
Days 
Days 
Days 

sec/cubic meter 
Years 

1 Carbon Tetrachloride 
Acetone 
1 ,l-Oichlorethene 
1,2-D i chlorwthm ' 

Tetrach loroothm 
Tr ich loroethane 
Methylene Chloride 
Vinyl Chloridr 
1,l Dichloroethane 
Carbon Disulfide 

- 

1 
8 

Totals 

, Flow Rate 60 Qpa 

Slope Factor 
COnC SF Source 

(mg/l) (mg/Sec) 
1.97~-OS 1.30E-01 (b) 7.46E-05 
0. ooE+oo NA O.OOE+OO 
7.16E-05 1.20E+00 (b) 2.71E-04 
1.69E-06 NA 6.42E-06 
4.13E-06 1.80E-03 (c,f) 1.56E-05 
9.41E-06 1.70E-02 (c,f) 3.56E-05 
0.00€+00 1.40E-02 (b) O.OOE+OO 
0.00€+00 1.9OE+OO (e,f) O.OOE+OO 
3.02E-06 I1A 1.14E-05 
O.OOE+OO NA O.OOE+OO 
1.10E-04 

C o m  RfC/RfO(a) Source 
(mi 1) (mg/SCC) 
1.97E-05 7.OOE-OL (old) 7.M-05 
O . O O E 9 0  1.OOE-01 (a,d) O.OOE+OO 
1.1&-OS 9.m-03 (old) 2.71E-04 
T.69E-06 2.OOE-02 (a,d) 6.42E-06 
4.13E-06 1.OOE-02 (a,d) 1.56E-05 
9.41E-(16 NA 3.56E -05 
0.0OE- 9.OOE-01 (c,f) O.OOE+OO 
0.0(#90 NA 0.00E+00 
3.02E-06 1.a-01 (c,f) 1.14E-OS 
O.OOE+OO 3.OOE-03 (c,f 0.00€+00 
1.m-06 
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Written: 07-Jan-91 

Printed: 08-Jan-91 
Author: OCPalmer/KK 

Air Conc Intake Risk 
tmg/d) (mg/kg/dayl 

0 . OOE+OO O.OOE+OO O.OOE+OO 
2.01E-09 1.78E-10 2.328-11 

7.29E-09 6.48E-10 7.m-10 
1.73E-10 1.53E-11 O.OOE+OO 
4.20E-10 3.741-11 6.72E-14 
9.58E-10 8.526-11 1.45E-12 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
3.08E-10 2.74E-11 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

8. O2E- 10 

Air Conc Intake 
(w/n3) (mg/kg/day 
2.OlE-09 4.lbE-10 
0.00€+00 0.00E+00 
7.29E-09 1.51E-09 
1.73E-10 3.58E-11 
4.2OE-10 8.72E-11 
9.58€-10 1.99E-10 
O.OOE+OO 0,00E+00 
0.00E+00 O.OOE+OO 
3. O S -  10 6.39E- 1 1 
0 . OOE+OO O.OOE+OO 

(a)Chronic Oral RfO utilized where Chronic Inhalation RfC not available. 
(b)Inhalation value from IRIS. 
(c)Inhalation value fra HUST, 4th Owrter, FY 1990. 
(d)Oral value fra IRIS. 
(e)Oral valw fra HEAST, 4th Quarter, FY 1990. 
(f)Valw not available on IRIS. 

Source = Vapor concentration flow rate liters per gaLLon/seconds per minute 
Air concentration swrce * (X/P) 
Intake = {Air concentration * IR ET EF * EO) / CBU AT) 
Risk (for cancer) = Intake * Slope Factor 
Risk (non-cancer) = Intake / RfC or RfO 

8 
8 
t 

Risk 
) 
5.9%-07 
0.00E+00 
1.a-07 
1.m-09 
8.72E -09 

NA 
0.00E+00 

NA 
6.39E-10 
O.OOE+OO 
7.76E - 07 



Vapor concentration calculation 
Sou* W.lrwr( Croak 0asn Surfaae Watu T r e a t m l  Printed: 08-Jan-91 
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Collection Tank Venting Witten: 08-Jan-91 
Author: DCPaLmer 

Liq Cmc Motocular g-mola/l Liq mole Vap Press Partial Pro PP Fract Vap Conc 
(Wl) wight Fraction (mn no) (mn Hg) 

Carbon Tetrachloride 
Acetone 
1,l-Oichlorethene 
1,2-Oichloroethene 
Tet r ach lor sotheno 
Trichloroethm 
Methylene Chloride 
Vinyl Chloride 
1,l Oichlorocthane 
Carbon Dioulfida 
Uater 
Totals 

1 
1 

2.m-01 
O . O O E 9 0  
1 .CH-Ol  
1 .OOE-02 
2.m-01 
1 .S3E-01 
0.00E+00 
O.OOE+OO 
6.00€-05 
0.00€+00 

0 
O.OOE+OO 

153.86 
58.08 
96.95 
w.95 
165.85 
131.4 
84.93 
133.41 
98.W 
76.14 
18.02 

1.42E-06 
0.00E+00 
1 .bM-o6 
1.03E-07 
1 . e - 0 6  
1.16E-06 
0.00E+00 
O.OOE+OO 
6.W-08 
0.00E+00 
5.5&+01 
5.51E+01 

2.57E-08 91.17 
O.OOE+OO 185.20 
2.64E-08 510.56 
1.86~-09 171.69 
3.04E-08 14.98 
2.10E-08 62.28 
0.00€+00 351.86 
O.OOE+OO 2819.28 
1.09E-09 510.56 
0.00€+00 306.22 
l.ODOE+OO 18.69 

Gram-moles per liter = {liquid concentration / 1000) / molecular weight 
Liquid mole fraction = g r r - m o l a  per litar / total gram-moles 
Partial pressur. = vapor pressure * liquid mole fraction 
Partial pressur. fraction = partial prossuro / atmospheric pressure 
Vapor concentration = partial pressure fraction CN/V) molecular weight 

I 

2.34E -06 
0.00E+00 
1.3%-05 
3. ZOE - 07 
4 SSE-07 
1.31E-06 
O.OOE+OO 
0.00E+00 
5. S9E-07 
O.OOE+OO 
1.87E+Ol 
6.OOE+02 

3.90E-09 1.97E-05 

2.25E-08 7.16E-05 
5.33E-10 1.69E-06 
7.58E-10 4.13E-06 
2.18E-09 9.41E-06 
O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 
9.31~ 10 3.02E-06 
0.00E+00 0.00E+00 
3.12E-02 l.&E+Ol 

0.00€+00 O.OOE+OO 



I Vapor Pressure Calculation 
1 

Carbon Tetrachloride 4.5 40 23 100 277.4 296.1 
Acetone 7.7 100 39.5 400 280.8 312.6 

1,2-Dichloroethene 9.5 100 41 400 282.6 314.1 
let rach 1 oroethene 13.8 10 40.1 40 286.9 313.2 
Tr ich loroethem 11.9 40 31.4 100 285 304.5 
Methylene Chlorid. -6.3 100 24.1 400 266.8 297.2 
Vinyl Chlorid. -28 400 -13.8 760 245.1 259.3 
1,l Dichloroothm 14.8 400 31.7 760 287.9 304.8 

-5.1 100 20 400 268 301.1 
Uatrr 11.2 10 22.1 20 285.3 295.2 

1,l -Dichlorethene 14.0 400 31.7 760 287.9 304.8 E 
I 

I 

, Carbon Disulfid. 
Log P = CLO~(PZ/P~I (12/294.1) c~20-11~/~~2-11~1+10~ pi 
Vapor pressure (P) = lO'(1og P) 
P1 is the vapor pressure at tnparrture 11, etc. 

8 

Printed: 
Uri tten: 
Author: 

(20-11 )/(12-11) 

8.93~01 
4.18E-01 
3.67E-01 
3.65E- 0 1 
2.74E-01 
4.67E-01 
8.98E - 01 
3.43€+00 
3.67E-01 
7.8% - 0 1 
8.m-01 

08- Jan-91 
08- Jan-91 
DCPaLmer 

Log P 

1.96 
2.27 
2.71 
2.23 
1.18 
1.79 
2.55 
3.45 
2.71 
2.49 
1.27 
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P 

91.17 
185.20 
510.56 
171.69 
14.98 
62.28 
351.86 
2819.20 
510.56 
306.22 
18.69 

1 
1 

1 



1 Risk Calculation Workshcrt 
constants : 

1 
I 
I 

south WJnut Crodl &.in 
Swfwo Wtu ha-t 
Influnt Tmn& Rupture (10,000 gal) 
Exposure of the Public 

Liter Per Gal 3.7853 
See Per Min 60 

R 62.37 
N/V 3.20€+01 

kg/m 1.OOE-06 
gm/kg 1.00E+03 
Wcng 1.00E-03 
W n l  1.00E-06 

Adult Body Weight BWa TO 
Child Body Might Buc 15 

Adult Inhalation Rate I R8 0.83 
Uorker Inhalation Rate IRw 1 .4 
Child Inhalation Rate IRC 0.625 

1 
8 Operationing Release Parmmtars 

Exposure T i m  ET 24 
Exposure Frequency 

Adult Exposure Durat i on 
Youth Exposure Duration 
Child Exposure Duration 
Averaging T i m  (care.) 

Adult Avg Time (m-care.) 
Child Avg Time (non-carc.) 

Public Dispersion Factor I 
Carcinogenic : I 
Carbon Tetrachloride 
Acetone 
1 ,1-Dichlorethem 
1,2-Dichloroethene 
Tetrachloroethene 
Trich loroethene 
Methylene Chloride 
Vinyl Chloride 
1,l Dichloroethme 
Carbon Disulfide 

8 
1 

Totals 

EF 1 
1 

EDY 0 
EDc 1 
ATc 25550 

AT M 365 
ATnc 365 

Chi wer a 1.27E-03 
Job Duration NA 

F L W  Rate 6.9 

Liquid Slope Factor 
ConC SF 
(cng/l) 
2.lpE-01 
O.OOE+OO 
1.42E-01 
1 .ooE-02 
2.7%-01 
1.53E-01 
0. ooE+oo 
0. ooE+oo 
6.m-03 
O . O O E 4 0  
8.ooE-01 

Non-carcinogeni c: Liwid 

1.3W-01 (b) 
NA 

1.2OEW (b) 
NA 

1.W-03 (c,g) 
1.m-02 (c,g) 
1.4OE-02 (b) 
1.90E+OO (e,g) 

NA 
NA 

Cdnc RfC/RfD(r) 

2.1%-Ol 7.m-03 ta.e) 
(Wl) 

Acetone O.OOE+OO ~.OOE+OO (a ie j  
1,l-Dichlorethem 1.42E-01 9.a-03 (a,@) 
1,2-Dichloroethem - - F.00~-02 2.m-01 (a,e) 
Tctrachloroethem 2.m-01 1.a-01 (a,e) 
Tr ich lorwthene 1.5%-01 NA 
Methvlene Chloride O.OoE40 9.a-01 tc.a) 
Vinyi Chloride 
1,l Dichloroethuw 
Carbon Dirulf ide 
Totals 

I 

ko 
kg 
Cubic mcters/hwr 
Cubic meters/hour 
Cubic rrters/hour 

Hour s / 6 y  
Daw/year 
Years 
Years 
Years 
Daw 
Dam 
Daw 

see/eubic mter 
Years 
OPI 

Source 
( W S c t )  
9.5%-02 
D.OOE+OO 
6.2%-02 
4.38E-03 
1.22E-01 
6.7OE-02 
0. ooE* 
o.ooE+00 
2.63E-03 
O.OOE+OO 

Source 
( W 9 . c )  
9.5% -02 
O.OOE+OO 
6.22€-02 
4.38E-03 
1.22€-01 
6.706-02 
0. ooE+oo 
0 .ooE+OO 

Air COK 
(mo/n3) 
1.a-01, 
0. ooE90 
7.a-05 
5.56E-06 
1.55E-04 
8.5 1 E-05 
O.OOE+OO 
O.OOE90 
3.w-06 
O.OOE* 
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Written: 08-Jan-91 

Printed: 08-Jan-91 
Author: DCPaLmr/KKerrigan 

-----.. Adult---.--- 
Intake Risk 

(ne/ 
1.m-09 1.m-10 
0.00E40 0 * 00E+00 
8.84E-10 1.W-09 
6.22E- 11 O.OOE+OO 
1.74E-09 3.12E-12 
9.528-10 1.62E-11 
0 . 0 o E ~  o.ooE+oo 
0. ooE+00 0.00E+00 
3.m-11 O.WE+OO 
o.ooE40 0.00E+00 

1.26€-09 

Child 
Lifetime 
Risk 

6.2OE- 10 
0.00E+00 
3.71 E-09 
O.OOE+OO 
1.0%-11 
5.66E-11 
0. OM+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
4.401-09 

- - - - - -  Adult-----*- ------ Child------ 
Air Conc Intake Risk Intake Risk 
(Wd) (m/kg/dw (mO/ko/dav) 
1.22E-04 9.54E-08 1 .%-OS 3.34E-07 4.m-05 
0 .OOE+OO O.OoE+OO 0 .OOE+OO 0 . OOE+OO O.WE+OO 
7.W-05 6.18E-08 6.8%-06 2.16E-07 2.ClE-05 
5.56E-06 4.36E-09 2.18E-08 1.521-08 7.62E-08 
1.5%-04 1.22E-07 1.22E-06 4.25E-07 4.251-06 
8.51E-05 6.W-08 ERR 2.33E-07 ERR 
0 . OoE+OO 0.00E40 O.OOE+OO O.OOE+OO 0.00€+00 
o.ooE+OO 0.00E90 ERR 0.00€+00 ERR 

- .-. 
0 .oOE90 NA 
6.m-03 1.ooL+OO (e,@) 2.m-03 3.M-06 2.61E-09 2.61E-09 9.151-09 9.1%-09 
0 . a d  3.a-03 (c,f,g) O.OOE90 O.O&+OO O.OOE40 O.OOE+OO O.OOE+OO O.OOE+OO 
8.m-01 2.17€-05 7.61E-05 

(a)Sukhronic Oral RfD utilized where Sukhranic Inhalation RfC not available. Subchronic V 8 h S  not avrilable on IRIS. 
(b)Inhalation valw from IRIS. 
(c)lnhalation value from HEAST, 4th Quarter, FY 1990. 
(d)Oral. value fra IRIS. 
(e)Oral value fra HEAST, 4th QUlrter, FY 1990. 
(f)Subchronic value not avail8ble; chronic value utilized. 
(g)Value not available on IRIS. 

Source = Liquid Concentration Flow Rate Liters per gallon / seconds per minute 
Air cwentration = source (X/Q) 
Intake = (Air concentration * 1R ET * EF ED) 1 CBU AT) 
Risk (for cancer) = Intake * Slope Factor 
Risk tnon-CMter) = Intake / RfC or RfD 

I 
I 



I Risk Calculation Uorksh-t 
Constants: 

1 

8 

South W a h t  Cree& &.in 
s w f n o Y . ~ r T - t  
Inflwnt Tank Rrgture (10,000 gal) 
Exporure of RFP Uorkers 

Litor Per Gal 
Sec Por Hin 

R 
N/V 

kUla0 
W k 9  
wmo 
d / m 1  

3.7853 
60 

62.37 
3.28€+01 
1.00E-06 
l.oOE+03 
1 .OOE-03 
1.00E-06 

BUa 70 
BUc 1s 

Adult Badv Ueieht 
Child Bo& Ueight 

Adult Inhalation Rat. I Ra 0.83 
Uorker Inhalation Rate I Rid 1.4 
Child Inhalation Rete IRc 0.625 

Operationing Reloare Parmotors 

Exposure Tfm ET 
Exposure F r v y  EF 

Adult Exposure Duration E08 
Youth Exposure Duration EDy 
Child Exposure Duration EOc 
Averaging T i m  (care.) ATc 

Adult Avg T i m  (m-care.) A T n a  
Child Avg Time (non-care.) ATnc 

Chi over P 
J o b  Duration 

I 
I 
8 Uorker Dispersion Factor 

1 Carcinogenic: 
Carbon Tetrach 1 or ide 
Acetone 
1,l-Dichlorethene 
1,2-0ichloroethene 
let rach loreethane 
lrichloroethene 
Methylene Chloride 
Vinyl Chloride 
1,l Dichlorwthane 

1 
I 
I Carbon OilUkf idt Totals 

Won-carc i no@eni E : 

I Carbon let rachlorid. 
Acetone 
1 I 1 -0 i ch lorethene 
1,2-0 ich loroethono 
Tatrachlorwthm 
Tr ichloreethono 
Hethytene Chlorid. 
Vinyl Chloride 
1,l Oichloroethuw 
Carbon Disulf ide 

R 
I 

Totals 

24 
1 
1 
0 
1 

25550 
365 
365 

2.83E-02 
NA 

Flow Rate 6.9 

Liquid Slopo Factor 
ConC SF 
(Ig/l) 
2.1%-01 
O.OOE+OO 
1.42E-01 
1.00E-02 
2.m-01 
1 S3E-01 
O.W+Oa 
O.OOE+OO 
6.W-03 
O.OOE+OO 
8.W-01 

1.34-01 (b) 
NA 

1.2%- (b) 
NA 

1.m-03 (c,g) 
1.m-02 (c,g) 
1.4%-02 (b) 
1.9OE+00 (e,g) 

HA 
NA 

m g  l/gmole K 

kg 
k9 
Cubic metars/hwr 
Cubic mters/hr 
Cubic moters/hwr 

Hours/&y 
Daw/y.rr 
Years 
Years 
Years 
Day. 
D a w  
Day0 

sec/cubic metor 
Years 
gpa 

Source Air Conc 
(ma/SeC) (mud) 
9.5%-02 2.72E-03 
o.ooE90 o.ooE40 
6.22E-02 1.76E-03 
4.38E-03 1.241-04 
1.22E-01 3.U-03 
6.70E-02 1 .%Ed03 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.63E-03 7.44E-05 
o.ooE+oo o.ooE90 

Source Air Conc 
~ n g l S r C )  m/rW 
9.5%-02 2.RE-03 
o.ooE*oo o.OoE90 
6.22€-02 1.76E-03 
4 . m - 0 3  1.24E-Ol 
1.22€-01 3 . M - 0 3  
6.7OE-02 1 .WE-03 
0.00E+00 O.OM+OO .. 

O.oo1E9o NA 0. ooE+oo 0 .  ooE+oo 
6.m-03 1.ooL+OO (C,g)  2.63E-03 7.441-05 
O.W+OO 3.OtX-03 (c,f,g) O.OOE+OO O.OOE+OO 
8.m-01 

(a)Sukhronic Oral RfD utilized where SIlkhronic inhalation RfC not available. 
(b)Inhalation value from IRIS. 
(c)Inhalation valw from HEAST, 4th QUIrter, FY 1990. 
(d)Oral valu. fror IRIS. 
(8)Oral vatu. fron HEAST, 4th Urtef, FY 1990. 
(f)Sukhronic velu. not aviilablo; chronic valw utilized. I (g)Valw not avaitablo on IRIS. 
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Intake Risk 
(nm/kg/day) 
3.ME-08 3.95E-09 
0 .  OOE+OO O.DOE+OO 
1.97E-08 2.m-08 
1.3%-09 O.OOE+OO 
3.87E-08 6.w-11 
2.12E-08 3.6lE-10 
O.OOE+OO O.OOE+00 
O.OOE+OO O.OOE+OO 
8.32E-10 O.OOE+OO 
O.OOE+OO 0.00E+00 

2.80E-08 

Intake Risk 
(m/ k s / d W  
O.ooE+OO O.OOE90 
2.131-06 3.04E-04 

1.m-06 1.538-04 
9.71E-08 4.85E-07 
2.71E-06 2.71%-05 
1.m-06 ERR 
O.OOE+OO O.OOE+OO 
0 * 04+00 ERR 
5.82E-08 5.02E-08 
o.ooE+oo o.ooE+00 

4.84E-04 

Subchronic v r l w ~  not available on IRIS. 

Source = Liquid Concentration Flou Rate Liters p r  gallon / sccondr per minute 
Air concentration = source (X/O) 
Intake = (Air concantration * SR * ET EF * ED) / CBU AT> 
Risk (for cancer) 8 Intake Slopo Factor 
Risk (non-cancer) = Inteke / RfC or RfD 


